We investigated spontaneous variation of binocular torsion. Variation was expressed as SD of torsional eye positions measured over periods up to 32 sec. Subjects viewed a single dot target for periods of 32 sec. In half of the trials a large random-dot background pattern was superimposed on the dot. The movements of both eyes were measured with scleral induction coils. Spontaneous torsional movements were largely conjugate: cyciovergence was much more stable than cycloversion. This difference was not due to roll head movements. Stability of cyclovergence was improved by the background pattern. Although overall stability (SD of position) of cycloversion was unaffected by a background, the background induced or enhanced a small-amplitude torsional nystagmus in 3 out of 4 subjects. We hypothesize that the difference in stability of cycloversion vs cyciovergence reflects the greater importance of torsional retinal correspondence, compared to absolute torsional position. In two subjects we found evidence for the existence of cyclophoria, manifested by systematic shifts in cyclovergence caused by the appearance and disappearance of the background.
INTRODUCTION
For unblurred visual perception, retinal images need to be, within certain margins, corresponding and stable on the two retinas. Correspondence prevents the perception of double images and allows full usage of stereopsis. Stability is needed because high retinal image speeds lead to motion-blur. The quality of image stability and correspondence and their effects on perception have been well evaluated for eye movements in horizontal and vertical directions (Westheimer & McKee, 1975; Skavenski, Hansen, Steinman & Winterson, 1979; Steinman & Collewijn, 1980; Steinman, Levinson, Collewijn & Van der Steen, 1985; Erkelens & Collewijn, 1985; Steinman, 1986; Ferman, Collewijn, Jansen & Van den Berg, 1987a) .
The effects on perception of eye movements about the torsional axis (the line of sight, see Methods) have been less well investigated. One may expect that the effect of torsional instability is less pronounced because it induces retinal image motion predominantly in the periphery of the visual field. It has indeed been found that the stability of eye torsion is much less than of horizontal and vertical eye position. A number of significant aspects is not covered by these previous studies of torsion stability. Firstly, they dealt with monocular torsion. Therefore, they addressed monocular torsional retinal image slip, not torsional retinal correspondence. Secondly, none of those studies contains an evaluation of the role of trial length on the variability of torsion. It has been noticed that drift, i.e. prolonged motion in one direction, is a major constituent of torsional variability (Ferman et al., 1987a) . Therefore, variability is likely to critically depend on the length of the sample that is considered.
A first analysis of cyclovergence variability was recently published by Enright (1990) , who found that, within periods of fixation, variability of cyclovergence was much smaller than variability of monocular-torsion (SD about 4 min arc for cydovergence and 17 min arc for monocular torsion). Between fixations, cyclovergence variability amounted to 15 min arc (SD). Due to limitations of Enright's measurement technique, temporal resolution was low.
A third issue that was not evaluated in previous papers is the role of visual feedback in ocular stabilisation. Several reports indicate that both cycloversion and cyclovergence can be elicited by adequate visual stimuli (Crone & Everhard-Halm, 1975; Kertesz, 1983; Howard & Zacher, 1991; Van Rijn, Van der Steen & Collewijn, 1992 , 1994 . Therefore, one would expect stability to be enhanced when such stimuli are present.
